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WEED MANAGEMENT UPDATE, 2001 
Micheal D. K. Owen 
Professor of Agronomy and Weed Science 
Department of Agronomy 
Iowa State University 
Introduction 
While much of the discussion in agriculture has focused upon the use of genetically 
modified organisms (GMO), particularly BT com hybrids, there are other issues that 
should be considered as weed management plans are formulated for 2001. It is very 
likely that a major factor that will influence herbicide efficacy and degradation, and thus 
weed populations, is the lack of soil moisture. Dry conditions were prevalent throughout 
much oflowa during the late summer and fall2000. How the 2001 season begins will be 
most influential on herbicide phytotoxicity to seedling crops, the potential for herbicide 
carryover from 2000, the interaction of residual herbicides and products applied in 2001, 
and the effectiveness of the herbicides. The lack of certainty and predictability of the 
weather dictates that several options for weed management be developed, and that 
growers maintain flexibility in weed management programs. Locking in a specific weed 
management plan early in the winter may be less than desirable. While convenient, and 
likely to provide some economic incentives, the lack of adaptability to changes in the 
environment places great risk on accepting a specific company weed management plan 
early in 2001. 
Herbicide carryover in 2001 
While there is always a risk of herbicide carryover for specific products that have 
relatively long residual life in the soil, the general lack of rainfall during the latter part of 
the 2000 growing season will increase the potential for herbicide carryover in 2001. It 
should be noted, however, that carryover will not likely be a major or consistent factor 
for most growers. Furthermore, experience suggests that when herbicide carryover is a 
serious economic problem, other factors, many of which were management decisions, 
affect the severity of the problem. An excellent article discussing herbicide carryover is 
located on the Iowa State University Weed Science Web Page (www.weeds.iastate.edu). 
Also, herbicide carryover will be covered in greater detail in another paper in this 
proceedings. 
A number of soil characteristics influence the residual activity of herbicides. These 
include soil texture, soil organic matter content, and soil pH. It is important to recognize 
that specific herbicides may be influenced to a greater or lesser extent depending on the 
soil characteristic. Triazine herbicide longevity is greatly influenced by soil pH while the 
residual characteristics of dinitroaniline herbicides are not greatly influenced by soil pH. 
Other management factors may have a greater influence on herbicide carryover. The rate 
of herbicide applied is a critical consideration for herbicides that have long soil residual. 
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Without proper calibration of application equipment, there may be problems knowing the 
actual amount of herbicide applied and carryover may result from excessive applications 
of specific products. Also, the later the herbicide application timing, the greater the 
potential for herbicide carryover. Current practice of applying PPO inhibitor herbicides 
late in the season for control of waterhemp in soybeans lends to the potential for 
herbicide carryover. The potential for later applied herbicides to carryover is increased 
when there is a rainfall shortage, such as most of Iowa experienced in 2000. 
Another consideration is the relative sensitivity of the rotational crop and the stress 
conditions encountered by the seedling crop in 2001. Early stress will lessen the ability 
of the seedling crop to tolerate herbicide residues from 2000. Recognize that if 
herbicides with the same mode of action are applied in both years, there can be 
interaction that results in greater crop injury than if the type of herbicide had been applied 
only one year. Interactions between herbicides with the same mode of action increase the 
risk of herbicide carryover injury to the rotational crop. 
While widespread problems with herbicide carryover are not predicted in 2001, carryover 
will be an issue in some fields. Address the components of a crop production system that 
can be adjusted to minimize the potential for herbicide carryover. Simple changes in 
plans may resolve all concern for herbicide carryover in 2001. 
Herbicide resistant weed management in 2001 
Herbicide resistant weed populations will likely continue to evolve in 2001. Most of 
these weed populations will demonstrate resistance to ALS inhibitor herbicides. Perhaps 
the most important is the evolution of giant ragweed (Ambrosia trifida) populations that 
are resistant to several different ALS inhibitor herbicides. Many populations have been 
identified in states east of Iowa, and several populations of suspected ALS resistant giant 
ragweed have been reported in eastern Iowa counties. The evolution of ALS resistant 
waterhemp populations (Amaranthus rudis and A. tuberculatus) have slowed 
considerably due to the adoption of Roundup Ready soybeans and the subsequent decline 
of ALS herbicide use in soybeans. However, ALS resistant populations of waterhemps 
are widely dispersed across Iowa and will remain a potential problem for many growers. 
Concerns also continue to be voiced about inconsistent control of waterhemps with 
glyphosate. 
The question that must be answered is whether growers should proactively change weed 
management programs in order to avoid or delay the evolution of herbicide resistance. 
Currently, weed resistance in Iowa is not a major issue and many tactics exist that will 
allow the successful management of most weeds whether herbicide resistance is a 
component of the weed population or not. The economics of agriculture suggest that any 
production practice that increases costs without an immediate profit potential may be of 
questionable value. Thus, for the issue of herbicide resistant weeds, there does not 
appear to be any pervasive reason to dramatically change weed management programs in 
order to minimize the impact of herbicide resistance. However, if diversification of weed 
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management tactics is possible without major increases in cost, other strategies should be 
considered and will likely have long-term benefits. 
Weed management versus company guarantees in 2001 
As in the past, the competitiveness of the agchemical industry has caused the widespread 
adoption of practices that are questionable from an agronomic and environmental 
perspective. Guaranteed weed control, as promised by many companies lessens the 
likelihood that the best management practices associated with integrated weed 
management (IWM) will be employed. Typically, guarantee programs have provided the 
grower with a false sense of security with regard to weed control. The key consideration 
is that weeds must be managed in a timely fashion thus protecting crop yield. This 
requires consistent observation and management on the part of the grower. 
Guarantee programs often result in delayed herbicide applications that may not be timely. 
While weeds may ultimately die from these late applications, the competition between 
the crop and weed that occurred prior to the late application resulted in a loss of yield. 
More importantly, many of these late applications are made at time when the crop will 
soon be, or is in reproductive development. At this stage of development, crops may be 
very sensitive to herbicide injury, and the result of the late applications may be a loss of 
yield due to herbicide phytotoxicity. 
Another consideration for guarantees is that custom applications will increase and the 
number of applications in specific fields will increase. Thus, the potential for off-target 
drift of herbicides increases and the liability on the applicator must be considered. 
Herbicide drift complaints continue to increase in Iowa and guarantee programs likely 
contribute to the custom applicator's legal problems resultant from drift. 
Generally, Iowa State University strongly disapproves of guarantee programs for weed 
control. Growers and custom applicators should use herbicides in an appropriate and 
legal manner under the context of IWM. 
New herbicides for 2001 
There are few new products for 2001. Most products are reformulations of older, 
registered products or new combinations. However, many of the new products have 
some advantages over existing herbicides and should be considered for use in a weed 
management program. 
Acquire is generic glyphosate marketed by BASF. Acquire has four pounds of the 
isopropylamine alt of glyphosate . . The label is very similar to the original Roundup label. 
Balance Pro is a new liquid formulation of isoxaflutole (Balance) introduced by A ventis 
for weed control in com. Balance Pro is a four pound gallon and appears to have 
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excellent mixing and handling characteristics. Labeled uses of Balance Pro are similar to 
previous Balance formulations . 
Boundary is a prepackage mixture of s-metolachlor and metribuzin introduced by 
Novartis late last winter. It has been positioned for early season weed control in GMO 
soybeans. A postemergence herbicide application typically is needed to provide 
sufficient weed control later in the growing season. 
Command Xtra is a co-pack formulation of sulfentrazone (Command Xtra Herbicide B) 
and clomazone (Command Xtra Herbicide G) introduced by FMC for weed control in 
soybeans. The co-pack will contain 3 quarts of Command Xtra Herbicide B and 2 
gallons of Command Xtra Herbicide G. 
Connect 20 WSP is a dry formulation of the octanoic acid ester of bromoxynil (Buctril) 
that was introduced by A ventis for weed control in com and small grains. The label is 
very similar to other bromoxynillabels. 
Gauntlet is a co-pack of sulfentrazone and cloransulam-methyl introduced by FMC for 
weed control in soybeans. The co-pack will consist of26.5 ounces of sulfentrazone 
75DF and 5 water soluble packets each containing 0.6 ounces ofFirstRate. Gauntlet will 
be used for preemergence weed control in soybeans and each co-pack will treat 4 to 5 
acres depending on the rate of application. 
Gramoxone Max 3CL is a new concentrated formulation of paraquat introduced by 
Zeneca. The use rates ofGramoxone Max 3CL will be 0.75 to 2.7.pt/A. Labeled uses of 
the new formulation are similar to other formulations of Gramoxone. 
Harmony GT will be registered for use on soybeans by DuPont in 2001 . Harmony GT 
is a 75% WDG formulation ofthifensulfuron-methyl that has been registered previously 
on small grains and fallow. Thifensulfuron-methyl has been registered in soybeans as a 
component of Synchrony STS (chlorimuron-ethyl plus thifensulfuron-methyl) and 
Pinnacle (thifensulfuron-methyl as a 25% WDG). It is presumed that the Harmony GT 
label will be similar to the Pinnacle label, although the application rates will be very 
different. 
Outlook is the resolved isomer formulation of dimethenamid (Frontier). Many 
herbicides exist in two isomeric forms; these forms are exactly the same, but the 
molecules are mirror images. Typically, one of the isomers is more active on weeds than 
the other. Thus, when a company devises a process that eliminates the "less active" 
isomer, the amount of herbicide needed to provide weed control is reduced. This 
represents an increase in herbicide use efficiency and possibly an environmental 
improvement. The Outlook label is similar to the Frontier label, but the rate range 
reflects the improvement in efficiency. The rate of Outlook is less than the rate of 
Frontier, for a similar field situation. An excellent article on herbicide isomers can be 
found on the Iowa State University Weed Science WebPage (www.weeds.iastate.edu). 
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Steadfast is a 75% WDG prepackage mixture ofnicosulfuron and rimsulfuron 
introduced by DuPont for weed control in corn. Nicosulfuron is active herbicide in 
Accent and rimsulfuron is a component of Accent Gold, Basis and Basis Gold. In Basis 
Gold, the ration of nicosulfuron:rimsulfuron is 1: 1, however atrazine is also included in 
this product. In Steadfast, the ratio of nicosulfuron:rimsulfuron is 2:1. This ratio is 
positioned to better provide a broader spectrum of grass and annual broadleaf control. 
Genetically modified organisms and weed management in 2001 
To date, the public and marketing issues facing GMOs have been focused on BT rather 
than the herbicide resistance characteristic. However, as many of these GMO traits are 
being "stacked", it is critical that growers recognize all of the GMO traits that are 
included in crops. Be sure that all GMO traits are appropriate for the intended markets. 
While some GMOs may represent an excellent tool for weed management, there are 
many other tactics than will provide similar weed control. GMOs do not represent the 
final answer to weed management but are only a part of an overall weed management 
program. 
Conclusions 
Perhaps the key consideration for weed management in 2001 is the importance of 
preparedness and information. Plan for the problems that are likely to develop. Have 
alternative strategies identified and be ready to implement these strategies in a timely 
fashion. Evaluate the risks and benefits of component of a weed management plan. 
While it may be convenient to accept a specific program, particularly if it guaranteed, 
often convenience and simplicity have important environmental and economic costs. 
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